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The  road  transport  and  particularly  the  passenger  cars  are  responsible  for  increasing  the  share  of  trans¬ 
port  energy  consumption  and  harmful  emissions  level  growth.  The  fuel  economy  label  is  an  informative 
tool  to  influence  customers  and  manufacturers  to  put  special  care  to  the  energy  efficiency  issue.  The 
implementation  of  fuel  economy  label  for  motor  vehicles  in  Malaysia  will  prevent  the  up  going  trend  of 
petroleum  consumption  which  will  be  beneficial  to  consumer  and  society.  As  a  consequence,  the  harmful 
greenhouse  gas  (GHG)  emissions  that  are  the  main  causes  of  the  global  warming  and  air  pollution  will  be 
reduced.  Studies  in  developed  countries  show  that  implementing  the  fuel  economy  label  is  beneficial  for 
society,  government  and  the  environment.  This  paper  focused  on  a  review  of  international  experiences  on 
fuel  economy  label.  It  also  attempts  to  discuss  about  the  energy  savings  possibilities  that  lead  to  reduce 
GHG  emissions  by  implementing  the  program.  The  last  but  not  least  recommendation  is  the  fact  that  the 
sooner  the  fuel  economy  label  applies  for  the  passenger  cars  in  Malaysia  will  be  more  beneficial  for  the 
country. 
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1.  Introduction 

The  global  warming  and  air  pollution  facing  the  world  today  is 
getting  worse  more  and  more.  Therefore,  there  has  been  a  grow¬ 
ing  concern  recently  about  energy  use  and  its  adverse  impact  on 
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the  environment  all  over  the  world  [1-6].  The  transportation  sec¬ 
tor  is  the  most  significant  sector  that  accelerates  environmental 
degradation  among  other.  The  negative  impact  of  transportation 
on  the  environment  is  widely  known  and  discuss  deeply  in  many 
countries  as  presented  in  details  in  Refs.  [7-21].  As  an  emerging 
economy  country,  Malaysia  is  not  exempted  from  this  environmen¬ 
tal  degradation.  During  the  last  three  decades,  the  motor  vehicle 
usage  has  increased  rapidly  in  this  country  together  with  increasing 
income  per  capita  [22-26],  and  it  is  predicted  to  grow  much  higher 
in  the  future  [27-32].  In  order  to  reduce  the  energy  consumption 
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Fig.  1.  Environmental  Protection  Agency  (EPA)  endorsement  label.  Fig.  2.  Sample  of  dial  label. 
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Fig.  3.  Sample  of  bar  label. 
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Fig.  4.  Sample  of  linear  label. 


and  emissions  in  the  transportation  sector,  the  government  con¬ 
siders  adopting  the  strategy  that  can  control  energy  growth  in  the 
near  future.  One  of  the  most  popular  strategies  to  save  energy  con¬ 
sumed  in  motor  vehicles  and  to  educate  customers  to  use  fuel 
efficiently  is  to  implement  the  fuel  economy  label  [33-44].  The 
program  has  been  successfully  implemented  in  some  developed 
countries  but  the  initiative  cannot  be  directly  reproduced  in  the 
developing  countries  because  of  the  differences  and  uniqueness 
of  the  manufacturing  structure,  energy  policies,  infrastructure  and 
climates  condition.  There  are  a  few  countries  that  have  failed  to 
implement  the  program  while  others  have  used  it  successfully, 
some  of  related  papers  in  the  subject  presented  by  Refs.  [45-55]. 
Some  of  the  experiences  of  the  developed  countries  can  be  directly 
adopted,  but  some  others  must  be  modified  in  order  to  make  the 
program  compatible  with  the  developing  country. 

Fuel  economy  standards  are  more  focused  on  the  technical 
parameters  of  energy  efficiency  while  the  fuel  economy  labels  are 
employed  to  make  the  customers  aware  of  the  relative  efficien¬ 
cies  of  various  models  of  vehicles.  Some  works  related  to  technical 
parameters  of  fuel  economy  standard  are  given  in  Refs.  [56-62] 
while  some  of  the  works  related  on  fuel  economy  labeling  are  dis¬ 
cussed  by  Refs.  [63-69].  By  this  means  fuel  economy  labels  will 
bring  competition  between  car  manufactures  and  they  can  acts  as 
an  indicator  telling  the  potential  buyer  how  efficient  the  car  is.  By 
defining  appropriate  label,  the  car  with  the  best  fuel  economy  and 
most  competitive  price,  is  more  likely  to  be  sold  in  large  numbers. 
Labels  are  not  only  to  set  a  guideline  of  efficiency  that  manufac¬ 
tures  should  follow,  but  also  they  can  encourage  them  to  improve 
their  product  while  preserving  their  price  low  enough  to  win  the 
market.  Some  fuel  economy  labels  indicate  the  operating  costs  of 
the  model  over  a  certain  period  of  time,  usually  one-year.  Others 
display  the  fuel  consumption  rate  of  the  vehicles.  Overall,  the  most 
important  aspect  of  fuel  economy  labels  is  to  provide  a  procedure 
for  the  customers  to  compare  the  performances  of  similar  type  of 
vehicles.  It  has  been  done  in  some  cases  by  showing  the  fuel  con¬ 
sumption  of  a  particular  model  on  a  scale  and  it  shows  the  lowest 
and  highest  fuel  consumption  models.  The  labels  usually  displayed 
on  the  wind  screen  of  each  vehicle  so  that  the  costumers  get  the 
information  during  procurement.  Some  other  related  works  on  fuel 


economy  standards  and  labels  around  the  world  are  discussed  in 
detail  by  Refs.  [70-90]. 

Disregarding  the  fact  of  dismissing  fuel  resources  at  a  significant 
rate  is  against  the  goal  of  achieving  sustainable  society.  Hence,  rad¬ 
ical  steps  should  be  taken  to  ensure  efficient  implementation  of 
the  energy  efficiency  program  around  the  world.  In  the  history  of 
development  economics,  the  fuel  economy  label  has  been  thought 
as  a  key  factor  in  indicating  efficiency.  It  is  apparent  from  statis¬ 
tical  data,  that  passenger  cars  are  the  largest  vehicle  categories. 
Therefore,  one  of  the  effective  strategies  to  improve  the  efficient 
use  of  energy  is  to  implement  the  fuel  economy  label  for  passen¬ 
ger  car  [87,91-95].  Based  on  the  author’s  knowledge  there  is  no 
specific  studies  have  been  conducted  on  comparing  and  history  of 
fuel  economy  labeling.  Therefore,  this  paper  attempts  to  present  a 
review  on  history  and  current  status  of  the  motor  vehicle  energy 
labeling  and  its  implementation  possibilities  in  Malaysia  that  can 
be  used  as  a  source  for  further  policies  and  authority  in  this  country 
as  well  as  in  other  developing  countries. 

2.  Fuel  economy  labels 

Fuel  economy  label  is  a  mandatory  or  voluntary  sticker  that  is 
affixed  to  the  car  containing  information  of  the  vehicle’s  fuel  con¬ 
sumption.  Fuel  economy  label  is  a  tool  to  make  customers  and 
manufacturers  to  put  more  emphasis  on  energy  efficiency.  There¬ 
fore,  the  objective  of  introducing  labels  is  to  convince  the  customer 
to  buy  and  the  manufacturers  to  produce  more  fuel  efficient  vehi¬ 
cles. 

2.2.  The  purpose  fuel  economy  label 

There  are  multiple  benefit  of  implementing  fuel  economy  labels, 
however  the  most  striking  benefits  of  the  program  are  to  [96,97]: 

(i)  Encourage  customer  to  select  the  most  efficient  vehicles  that 
meets  their  requirements. 

(ii)  Enable  customers  to  take  into  account  the  operating  cost  and 
the  life  cycle  cost  of  the  vehicle. 
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ENVIRONMENTAL  INFORMATION 

A  guide  on  fuel  economy  and  CO?  cm  isskms  whlrti  contains  data  for  all  now  passenger  car 
model*  is  available  ol  any  point  of  ‘tak*  free  of  chut  go.  lit  addition  to  die  fuel  offtcicwy  of  a 
cur.  driving  behaviour  a*  well  as  other  non  technical  tailors  play  a  role  in  detent  lining  a 
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fur  global  wanning. 

Make/M  odd; _ 

Fuel  Tvt*e: _ 

Engine  Capacity  (cO: 

_ _ _ Transmission:  . . . 

y  a  -  - 

Fuel  Consumption: 

Drive  cycle 

Lilrc-s/l  OOkm 

Mpg 

Urban 

fc.xira  Urb«n 

Combined 

Carbon  dioxide  emissions  g/km: 
Important  note:  Some  specifications 
i  <jf  til  in  iTiak.tr*'  model  may  have  lower 

COz  omissions  (lion  this.  Cliet  k  with 
your  dealer. 

| 

are  you  doing  your  bit? 

•  v 


Fig.  5.  Information  only  label. 


(iii)  Encourage  the  manufacturers  and  importers  to  improve  the 
efficiency  of  the  vehicle  and  to  make  sure  efficient  vehicle  share 
available  in  the  market. 

(iv)  Increase  awareness  of  fuel  consumption  and  emissions  that 
will  influence  the  potential  buyer. 

(v)  Influence  motor  vehicle  manufacturers  to  gradually  improve 
fuel  economy  of  newly  produce  vehicles. 

(vi)  Provide  a  pool  of  more  efficient  vehicle  in  the  market  by  label 
grading  mechanism. 

2.2.  Fuel  economy  label  categories 

Generally,  there  are  three  main  categories  of  energy  label  used 

in  various  countries,  those  are  [98]: 

(i)  Endorsement  label  offers  a  seal  of  approval  that  a  vehicle 
should  meets  certain  pre-specified  criteria.  The  purpose  of 
endorsement  label  is  to  indicate  clearly  that  the  labeled  vehicle 


use  energy  more  efficient  compared  to  others  in  the  mar¬ 
ket.  These  labels  are  generally  based  on  a  ‘yes-no’  cutoff  and 
offer  little  additional  information.  The  Energy  Star,  which  is 
introduced  with  joint  administered  of  US  Environmental  Pro¬ 
tection  Agency  (EPA)  and  US  Department  of  Energy  is  one 
example  of  endorsement  labels.  The  sample  of  endorsement 
label  is  presented  in  Fig.  1  [99]. 

(ii)  Comparative  labels  allow  customers  to  compare  energy  con¬ 
sumption  among  available  models  in  order  to  make  an 
informed  choice.  A  comparative  label  can  fall  into  two  sub¬ 
categories;  (i)  categorical  ranking  system,  (ii)  continuous  scale 
or  bar  graph  to  show  relative  energy  use.  The  categorical  label 
uses  a  ranking  system  that  helps  the  customer  to  compare  the 
fuel  economy  of  different  vehicle  models.  The  main  emphasis 
is  on  establishing  clear  categories  so  that  the  customers  can 
easily  compare  the  fuel  economy  of  the  vehicle  with  others 
by  just  looking  at  a  single  label.  The  continuous  scale  label 
provides  comparative  information  that  allows  customers  to 
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Table  1 

History  of  fuel  economy  labeling. 


No. 

Country 

Year 

Note 

1. 

Australia 

1th  January  2001 

2. 
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3. 
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Fig.  6.  The  ‘iceberg’  of  energy  labeling. 


choose  between  models  but  do  not  use  specific  categories. 
Basically,  the  visual  design  of  comparative  labels  can  be  divided 
into  three  categories  [100]: 

(a)  Dial  label :  This  type  has  a  ‘dial’  or  ‘gauge’,  with  a  greater  fuel 
economy  linked  to  advancement  along  the  gauge  (more 
fuel  economy  represented  by  a  clockwise  arc).  The  number 
of  stars  or  the  numerals  grading  on  the  scale  depends  on 
the  highest  preset  threshold  for  energy  performance  that 
the  model  is  able  to  meet.  The  sample  of  dial  label  is  given 
in  Fig.  2  [101]. 

(b)  Bar  label :  This  type  of  label  uses  a  bar  chart  with  a  grading 
from  best  to  worst.  All  grade  bars  are  visible  on  every  label 
with  a  marker  next  to  the  appropriate  bar  indicating  the 
grade  of  the  model.  The  sample  of  bar  label  is  presented  in 
Fig.  3  [102]. 

(c)  Linear  label :  This  label  has  a  linear  scale  indicating  the  high¬ 
est  and  lowest  energy  use  of  models  in  the  market,  locating 
the  specific  model  within  that  scale.  The  sample  of  linear 
label  is  presented  in  Fig.  4  [103]. 

(iii)  The  information  only  label,  provides  information  on  the  tech¬ 
nical  performance  of  a  single  labeled  product  and  offers  no 
simple  way  (such  as  ranking  system)  to  compare  fuel  economy 
performance  between  vehicles.  The  sample  of  information  only 
label  is  given  in  Fig.  5  [104]. 
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Fig.  7.  Austrian  fuel  economy  label. 


2.3.  Benefit  of  fuel  economy  label 

The  benefits  of  fuel  economy  label  can  be  observed  when  the 
program  is  well  designed  and  implemented.  Some  of  the  beneficial 
consequences  and  advantages  of  using  the  labels  can  be  classified 
as  follows  [98]: 
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Fig.  8.  Denmark  categorical  bar  type  comparative  label. 
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C02  emission  figure  (g/km) 
H 


lOI-l  PO  R 


160-135 


186+ 


Ford  Focus  16  TDCi 
(11  Ops) 


Fuel  cost  (estimated)  for  12.000  miles 

A  Kie  coil  fnjjt*  IrkkJM  to  Vie  corturer  e  t»ut*w  luO  pota  k»  oonHtoitce  tuptsit  T>t*  t* 
refc- o«fe*S  t»*  u*«tg  T*  txntreil  Cftlv  |1o»n  cvrW  r*cio»w«yi  and  9*rmjr  foal  prce*  Re 
tdtouyad  avuMk  «m  ai'art  cotf  pew  lire  Is  as  toiixes  -  patrol  7€qp  tWarf  ?ftp  trs3  LPO  ^ 

(VCA  Mj»  »30«i 


VED  for  12  months 

vatcts  (mum  d4f  |VEDi  u  toad  sea  %*<tat  atxauleeg  to  Vie  CQ2 


«»Meu  (  M  d  Ilm<  live  Vm  ve#eoa 


£694 

£115 


Environmental  Information 

A  purfe  on  fuel  economy  and  CO.  emissions  wfxch  contains  data  lor  all  new  passenger  car  models  4 
available  at  any  point  of  sale  free  of  charge,  in  addition  to  the  fuef  efficiency  of  a  car  driving  behaviour  as 
we*  as  other  non- technical  factors  play  a  role  in  determining  a  car's  fuel  consumption  and  CO/  omission® 

CO,  is  the  mam  greenhouso  gas  responsible  *or  global  warming 

Makc'Modol  Ford  Focus  1.6  TDCi  (1 10ps) 

Engmo  capacity  (cc) 

1560 

Fuel  Typo  Diesel 

Transmission 

5  speed  manual 

Fuel  Consumption: 

Drive  cycle 

Litres.'IOOkm 

Mpg 

Urban 

62 

45  6 

Extra-urban 

40 

70  6 

Combined 

48 

58.9 

Carbon  dioxide  emissions  ((pkm). 

127g;Vm 

Important  note:  Some  specifications  ol  this  make/model  may  have  lower  CO.  emssions  than  this  Check 
with  your  dealer. 


,MO> 


Low 


Department  for 

Transport 


3? 

VA 


FUEL 

CONSUMPTION 


MAKE  MODEL  VARIANT 
TRANSMISSION  FUEL  TYPE 


Fuel 


Consumption 

(L/IOOkm) 


Combined  Test 


co2 

Emissions 

(g/km) 

291 

Combined  Test 


Carbon  dioxide 
(C02)  is  the  main 
contributor  to 
dimate  change 


Vehicle  tested  in  accordance  wth  ADR  81/02. 

Actual  fuel  coniumplion  arid  C02  emissions  depend  on  factors 
such  as  traffic  conditions,  vehicle  corxMion  and  how  you  drive. 


.com.au 


Fig.  10.  Australia  fuel  consumption  label. 
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130 


uo 
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8 
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2001 
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Fig.  9.  U.K.  fuel  economy  label. 


Fig.  11.  Belgium  fuel  economy  label. 
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energieEtikette 


ENER0UIDE 


Ask  your  dealer  lor  the  FUEL  CONSUMPTION  GUIDE 
or  call  1-800-387-2000. 


Marke 

Typ 


Testwagen 

Benzin 


Treibsloff 

Getriebe 

Leergewtcht 

Emissionsvorschrift 

Energieverbrauch 

EU-NormvefbraucJi 

COj-Emissionon 

CO,  isl  das  fur  die  Erderwarmung  haupt- 
verantworttlcfie  Trabhausgas. 


Benzin 

Manuell,  5  Gangs 
1800  kg 
EUR05 

7.41/100  km 
177  g  /  km 


Pitroieni  gasolfro  recomriMBded 
EssancB  super  rocoamiandte 


CITY  /  VILLE 


HIGHWAY  /  ROUTE 

6.1/46 

L/IOOkm  ml/gal 


These  esarruks  are  6 tarn  nr  itn 
G^eimert  &  Canada's  afcraw] 
crtrbaid  testinQ  ireroas  n«  actual 
UNI  OCftiwnplan  ol  llr.  itfice  may  vary 
R#Wi  io  IT*  FmI  CaataaaiiM  Gal  At 


CanadS 


Oco'ui!  ofclenun  setan  a  crtKrrr.  « 
mathcdit  tf  t$ue  awiroird*  par  le  Gauw- 
iHfmn:  du  Ctfudi  La  ounurmibon  rte*e  <je 
aruinit  tk  et  rtfti:*  p*  *v*i  Canute 

fe  Gtfrfi  ti  Mum«H  <•  cartonM 


Oemandez  le  GUIDE  DE  CONSUMMATION  DE  CARBURANT 
a  voire  concessionnalre  ou  composer  le  1-800-387-2000. 


Fig.  13.  Canada  information-only  type  comparative  label. 


Energieeffizienz 

Fur  die  Einteilung  in  die  Kategorien  der 
Etikette  sind  zwei  Grbssen  massgebend: 
Energieverbrauch  und  Gewicht. 


Dor  Energieverbrauch  und  damil  dio  CO,- 
Emissionen  eines  Fahrzeugs  sind  auch 
vom  Fahrstil  und  anderen  mchttechnischen 
Fa  More  n  abhSngig. 


lotomutioneo  rum  E  wge>.*<tyauCJi  tnd  u  den  CO.*fc mssiorveo  mMos  va  »iwr  Auflstung  ei«r  engacoianen 
Nwjwjytj-i  ij-td  kostenios  an  atari  Vwkaukiteten  «rtiiltlich  ixJik  m  internet  unler  eti  aboil- 

bar 


Giilig  bs31  12  2012/  1XYOOO  (mS) 


Fig.  12.  Switzerland  endorsement  label. 


(i)  they  will  result  in  significant  amount  of  fuel  savings  and  emis¬ 
sions  reduction; 

(ii)  they  are  cost  effective  tools  that  are  very  useful  to  reduce  energy 
growth  without  reducing  economic  growth; 

(iii)  they  can  shift  the  manufacturers,  consumers  and  public  behav¬ 
ior  toward  a  more  efficient  use  of  energy; 


(iv)  they  can  treat  all  manufacturers,  distributors,  retailers  equally; 
and  finally, 

(v)  they  can  result  in  energy  savings  that  are  comparatively  mea¬ 
sure  and  can  be  verified. 

Therefore,  by  introducing  an  appropriate  label,  motor  vehicles 
with  the  best  efficiency  ratings  and  most  competitive  price  are 
more  likely  to  be  sold  in  large  numbers.  And  consequently,  inef¬ 
ficient  or  and  less  efficient  vehicles  will  be  slowly  removed  from 
the  marketplace,  and  this  will  encourage  the  development  of  more 
cost  and  energy  efficient  technologies.  The  fuel  economy  label  shifts 
the  distributions  of  energy  efficient  vehicles  upwards  by  providing 
information  for  customers  to  make  rational  purchase  decisions  and 
motivate  manufacturers  to  produce  vehicles  with  higher  energy 
ratings. 

The  fuel  economy  label  is  not  only  to  set  a  guideline  of  fuel  econ¬ 
omy  ratings  that  manufacturers  should  follow  but  also  to  promote 
the  awareness  to  customer  toward  purchasing  higher  fuel  economy 
rating  vehicles.  It  also  encourages  manufacturers  to  produce  more 
efficient  vehicles.  Therefore,  fuel  economy  label  is  an  inexpensive 
gauge  to  change  consumer  behavior  and  simultaneously  pull  mar¬ 
ket  transformation  by  encouraging  motor  vehicle  manufacturers  to 
produce  vehicles  with  a  better  fuel  economy  [105]. 


Compare  this  vehicle  to  others  in  the  FREE  FUEL  ECONOMY  GUIDE  available  at  the  dealer. 


Fig.  14.  U.S.  fuel  economy  label. 
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Make  XYZ 

Model  XYZ12345 

Engine  1800  cc 

Capacity 

FUEL  ECONOMY 

8.0 

km  per  litre 

For  city  driving 
when  tested  to  UN  ECE  R  101 

Comparison 

Vehicles  with  engine  capacities 
1601  to  2000  cc 
achieve  6.0  to  11.1  km  per  litre 

Actual  fuel  economy  will  vary  according  to  factors  such  as 
vehicle  condition,  traffic  conditions  and  driving  habits. 

NOTE:  Test  was  performed  without  air  conditioning 


A  joint  SEC-NEA-NEEC  initiative 
SINGAPORE  GREEN  LABELLING  SCHEME 

^  AfMtf 

rl 

Compare  models  at  mw  neec  gov  sg 

AUTOMOBILE  FUEL  CONSUMPTION  LABEL 


inL 

kg 

L 


kW 

kg 

rfJEIJfc.  XX.  X 


L/100  km 


L/100  km 


rfiftlJfc,  XX  X  L/100  km 

XXXXXXXX: 

38xpfrf££  #  0xxxx$xx«  XX  0 
JtEZFRffi^jXX  X  L/100  k«: 

38  x  TS  *  *  S  xxxx  <f  XX  xx  0  *  . 

tf&WlfiAXX  x  L/100  km. 


19233-2008 

as. 

JSfflDW:  xxxx^xxExxQ 


Fig.  15.  Singapore  fuel  economy  label. 


Fig.  17.  China  fuel  consumption  label. 


From  the  consumer’s  point  of  view,  the  label  itself  is  the  most 
important  element  of  the  whole  scenario.  Hence,  the  label  design 
is  the  most  important  part  of  the  whole  program.  It  must  convey 
information  for  general  public  in  a  way  to  understand  easily  and 
assist  the  customer  with  purchase  decisions.  The  energy  label  that 
appears  on  a  motor  vehicle  is  the  peak  of  an  elaborate  infrastructure 


of  elements  and  activities  that  are  the  foundation  of  an  energy¬ 
labeling  program.  The  position  of  fuel  economy  labels  is  at  the  peak 
of  other  related  energy  efficiency  programs.  The  so  called  iceberg 
of  energy  labeling  program  is  presented  in  Fig.  6.  [98]. 

2.4.  Legal  status  of  the  label 


Consommation  de  carburant  et  emission  de  CO 2 


VOITURE 
tic  in.  :  Xxx 

Veni on  XXX 

:  Essence 


Consommation 
de  carburant 


X,X 


1/100  km 

mw  M  VHOtm 


M  vm  km 


Fuel  economy  label  can  be  either  mandatory  or  voluntary  in 
nature.  Mandatory  labels,  prescribed  for  all  of  the  vehicles  in  cate¬ 
gories,  must  be  affixed  by  fuel  economy  labels  when  it  sells  in  the 
market.  Selling  vehicles  without  a  fuel  economy  label  or  removal  of 
the  label  before  customer  purchase  is  considered  against  the  law. 
The  label  prepared  by  the  authority  is  subjected  to  country  law. 
On  the  other  hand,  a  voluntary  fuel  economy  label  is  an  alternative 
option.  Under  voluntary  energy  labels,  only  some  vehicles,  with 
the  agreement  of  the  manufacturers,  who  agree  to  carry  labels,  will 
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Fig.  16.  France  fuel  consumption  label. 


Fig.  18.  New  Zealand  fuel  economy  label. 
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Eficiencia  Energetica 


Marc* 

Model* 

Combustible:  Gasoline 

Ml  RENDIMIENTO 

J  DE  COMBUSTIBLE 

Norma  do  EmivCm:  EURO  ■ 

Emisionos  de  COr.  1 64  g/km 

Mixto  14,5  km/l 

Ciudad 

Carretera  1 8,3  km/l 

12,1  km/l 

l os  valores  reportados  en  esta  ctiqueta  son  referendales. 

El  rendimiento  do  combustibro  y  omlsionos  de  CO;  es  cl  rcsultarfo  del  proccso  do 
homologaddn  desarrollado  par  el  Centro  de  Control  y  Certlficaddn  Vehicular  (3CV). 

El  rcndlm lento  obtenido  depended  de  los  hibitos  dc  conducclfln,  de  las  condidoncs 
amblcntalcs  y  gcogrdficas,  entre  otras. 


Fuel  Savings 
Guide 


Kio^etir  p«e  I  See  (Pvtroh 


•  w  •  90  mwm 


El  CO;  es  ol  principal  gas  do  cfecto  invernadcro  responsablo  del  cambio  dimitico. 


Inf&rmnto  on  wwwbbuenaen*rgl*c| 


Fig.  19.  Chile  fuel  economy  label. 


tv* 


eurv  r 
P  m4 


Fig.  20.  Japan  fuel  economy  label. 


have  labels  affixed.  This  is  established  by  negotiation  between  the 
government  authority  and  manufacturers.  They  have  the  merit  of 
being  less  controversial  and,  hence,  somewhat  easier  to  be  imple¬ 
mented.  However,  a  voluntary  label  does  not  work  effectively  in 
many  countries. 

3.  History  of  energy  labeling 


Fig.  21.  India  fuel  economy  label. 
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Teho  80  kW/110  hv 
Vakiovarusteina  mm. 

•  kaukosaatoinen  kcskuslukitus 

•  Kuljettajan  ja  matkustajan  istuimen  korkeudensaato 

•  kolmenpisteen  turvavyot  kaikilla  paikoilla 

•  6  turvatyynya 

•  taysautomaattinen  ilmastointilaite 

•  Hifi-radio/CD-soitin 
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Toimituskulut 

YHT 

Vapaa  autoetu 


33.900  € 
33.900  € 

680  €/kk 


PS/efcMMn  1999/IW&  nuihahvt  potttoairoon  kulutvkuit  Ja  pJisMJ 


EUyhdsWKty  5.6  1/ 100  km  CO.-paasiO  147  fckm 

EOkaupurkJ  r.4  1/100  Km.  El>maarK>e4  4  1/100  km 

|l  iiWi  u 

llMwin  wn  MkJ  3u0« 

>mu  m*i»i.ii. Omit.  *n*iini  I^lioiulil «n*ii  um  Wuivl!  .1 

ummuimiwi  nvfWmnu  Ih-m-imv' 

rtWdk>Hndi  CO.foit  TwspaUc*  tampcnomntB  aJheottom  kjiwrujm.  *.%**.  El 


:nr:innl  u 


It  is  more  than  four  decades  that  energy  efficiency  standard  and 
label  are  exists,  but  they  were  highly  taken  into  account  just  after 


Fig.  22.  Finland  fuel  economy  label. 
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Energie 

Fabnkant 

Model 


Brandstof 


Brandstofverbruik 

geTcto-  vo-;«r*  oe  (M  .O'  Oc 


Zuinig 


B 

C 

D 


Onzuinig 


C02-uitstoot 

CO]  »  nee  Dr36iU»SW  <J3l  Cn  Ot 

•  Irija.c  >Ogr  I <Jc  Ldjruto'a  <'J  liwl 
Jw  «r  Mpiuii'g 


Personenauto 


Renault 

Renault  Laguna 
1.6  16V 

handschakeling 

Benzine 


liter  / 100  km 


=  1  liter  op  13,7  km 


175  gram  /  km 


2002 


Information 

uber  Kraftstoffverbrauch 
und  C02-Emissionen  gemafi 
Richtlmie  1999/94  EG 


Marke: 

Leistung: 

Modell: 

Getriebe: 

Hubraum: 

Kraftstoff: 

Kraftstoffverbrauch 


C02-Emission 


kombiniert: 

/1 00  km 

innerorts: 

/1 00  km 
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/1 00  km 
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g/km 
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s  ein  VergleichszAecken  zwis-:hen  den  ve'achiecenen  Fahrzeugtypen 
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Fig.  23.  Netherlands  fuel  economy  label. 


Der  Kraftatof*ver:rajcn  und  die  C02-Err  ssonen  ernes  Fahrzeugs  hflngen  mcht  nur  von  oe’ 
effize*:en  Ausnutzung  des  K'sftKoPs  djrch  das  -ahrzeug  as.  so'cem  *erce'  auch  vo*n 
Fahrvertia  ten  und  anderen  nic'‘Cec-''iachen  Facoren  oeeinf  _sst  C02  ist  das  for  ce 
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Fig.  24.  Portugal  fuel  economy  label. 


oil  price  shock  in  the  1970s.  They  are  still  debating  on  the  ori¬ 
gin  of  energy  efficiency  standards  and  labeling.  The  United  States 
and  European  countries  claimed  that  they  are  the  first  countries 
that  implemented  energy  efficiency  standards  label  for  products. 
According  to  Egan  [106],  United  States  is  the  nation  with  the  first 
energy  label  programs  as  far  back  since  1 975.  Boardman  et  al.  [100] 
states  that  European  countries  are  among  the  first  in  introducing 
legislation  to  limit  the  energy  consumption  of  motor  vehicles.  Car 


Fig.  25.  Germany  fuel  economy  label. 


BRANSLEFORBRUKNING,  KOLDIOXIDUTSLAPP  OCII 
MILJOKLASS 

For . personbilar 

Bilmarkc . . . . . . 

ModcIIvariant . 

Bransleforbrukning  (1/100  km) . 

Branslctyp . 

Utslapp  av  koldioxid/C02  (g/km) . 

Miljoklass . 


Ju  senare  artal  miljoklassen  anger  desto  mindre  ar  bilens  utslapp  av  luft- 
fororeningar.  Denna  deklaration  ar  framst  avsedd  for  jamforelse  mellan 
olika  bilmodeller.  Forworn  bransleeffektiviteten  har  korsattet  och  andra 
icke-tekniska  faktorer  betydelse  for  att  en  bils  bransleforbrukning  och 
koldioxidutslapp  skall  kunna  faststallas.  Koldioxid  ar  den  vaxthusgas 
som  bidrar  mest  till  vaxthuseffekten. 

En  broschyr  om  bilars  bransleforbrukning  och  koldioxidutslapp  med 
uppgift  om  alia  nya  personbilsmodeller  kan  erhallas  gratis  pa  varje  for- 
saljningsstalle. 

Broschyren  utges  av  Konsumentverket  och  innehaller  aven  uppgift  om 
miljoklass  och  ytterligare  information. 


Fig.  26.  Sweden  fuel  economy  label. 
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Fig.  27.  Brazil  fuel  economy  label. 


Fig.  28.  South  Korea  fuel  economy  label. 


labeling  schemes  were  in  existence  for  several  years  since  1975  in 
Sweden  and  since  1983  in  United  Kingdom.  In  European  countries, 
the  high  oil  prices  and  rising  fuel  price  have  leads  to  drastic  change 
in  new  energy  efficiency  policy.  The  fuel  economy  label  design  was 
originally  derived  from  energy  labels  for  household  electrical  appli¬ 
ances  used  to  enable  the  customers  to  differentiate  the  ranking 
based  on  energy  efficiency.  If  the  customers  are  aware  of  the  appli¬ 
ances  label,  they  probably  will  recognize  the  fuel  economy  label 
as  energy  performance  of  the  vehicle.  Most  of  the  countries  have 
selected  a  comparative  label  for  implementing  the  program;  there¬ 
fore,  it  is  useful  to  review  the  format  of  similar  energy  labels  that 
are  currently  being  used  in  most  countries  around  the  world.  The 
history  of  fuel  economy  label  is  given  in  Table  1. 


Fig.  29.  Thailand  fuel  economy  label. 
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Fig.  30.  Spain  fuel  economy  label. 


4.  Fuel  economy  label  in  selected  country 

Fuel  economy  label  has  been  successfully  implemented  around 
the  world  especially  in  developed  countries.  In  this  subsection  suc¬ 
cessful  implementation  of  the  program  in  selected  countries  and 
type  of  label  selected  will  be  elaborated.  In  Austria,  the  Austrian 
Energy  Agency  (EVA)  in  cooperate  with  the  Federal  Ministry  of 
Environment  and  the  Federal  Ministry  of  Science  and  Transport 
used  the  categorical  bar  type  of  comparative  label.  In  Denmark, 
the  fuel  economy  label  scheme  is  administered  by  the  Danish 
Energy  Agency  (DEA)  in  the  Ministry  of  Environment  and  Energy. 
Besides,  in  United  Kingdom,  the  Vehicle  Certification  Agency  (VCA) 
is  responsible  to  manage  the  label  scheme  of  the  country.  The 


Table  2 

Fuel  economy  labeling  schemes  in  selected  countries. 


Austria 

Australia 

Belgium 

Canada 

Denmark 

Netherlands 

Sweden 

Switzerland 

USA 

Planned  or  Existing 

Planned 

Planned 

Planned 

Existing 

Planned 

Planned  for 
attachment  to 
cars-existing  on 
website 

Existing 

Planned. 

Temporary  label  in 
meantime 

Existing 

Scope 

As  directive 

Passenger  cars, 
maybe  extension  to 
light  commercial 
vehicles,  4x4 

As  directive 

New  cars,  vans, 
light  duty  trucks 

As  directive 

As  directive 

Ah  passenger  cars 

As  directive 

New  cars,  vans, 
light  duty  trucks 

Introduction  date 

As  directive 

2000 

As  directive 

1998 

1  January  2000 

As  directive 

1977 

As  directive  but 
temporary  label 
prior  to  that 

1975 

Mandatory? 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

No 

No:  Temporary 

Yes 

Units  of 
consumption 

L/100  km 

L/100  km 

L/100  km 

L/100  km;  mpg 

mpg 

L/100  km 

L/100  km 

Not  shown; 

L/100  km  in  guide 

mpg 

Comparison  by 
absolute 

measure  or 

relative  scale 

Relative  by  size 
and  sales  weighted 

Absolute  but 
perhaps  label 
changed  to 
appliance  star  style 
(relative) 

Relative  by  size 
and  sales  weighted 

Absolute 

Absolute 

comparing  all  cars 

Relative  by  size 
and  sales  weighted 

Absolute 

No  scale  shown  but 
“efficient” 
designation  with 
sales  weighted 
comparison  for  all 
same  weight 

No  scale  but  range 
of  consumption 
shown  for  cars  of 

same  size 

Comparison 

Width  x  length 

None 

Width  x  length 

None 

None 

Width  x  length 

None 

Weight 

Size  class 

parameter 

Other  measures  of 
consumption 

As  directive 

None 

As  directive 

Annual  fuel  cost 
(focus  of  label) 

Krona/year 
Krona/20,000  km 
Krona/60,000  km 

Cost/50,000  km 
Cost/liter 

None 

None 

None 

C02 

Intention  to 
include  values 

No 

As  directive 

No 

Yes  (gC02/km) 

Yes  (gC02/km) 

Yes  (gC02/km) 

Not  shown  but  in 
guide  (g/km) 

No  -  intended  for 
the  guide 

Environmental 

No 

No 

No 

No 

No 

No 

Yes,  ranking  1  to  3 

No 

In  guide  by  ACEEE 

ranking 

Printed  guide 

Intended 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Online  guide 

Intended 

Yes 

Yes 

Yes 

Intended 

Yes 

Yes 

Intended 

Yes 

Fiscal  integration 

Yes  -  with  fuel 
consumption  tax 
(No  VA) 

No 

Intended 

No 

Yes  with  fuel 
consumption  tax 
(green  owner) 

Yes  with  relative 
consumption 

With  enviro.  rating 

Intended  -  either 
to  C02  or  fuel 
consumption 

New  cars  sold  to 

15%  maximum 

10-15% 

- 

10% 

- 

10% 

- 

<5% 

10% 

fleet  buyers 
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Table  3 

Fuel  economy  labeling  and  GHG  standards  around  the  world. 


Country/region 

Standards 

Measure 

Structure 

Targeted  fleet 

Test  cycle 

Australia 

Fuel 

L/100  km 

Single  standard 

New 

NEDC 

California 

GHG 

g/mile 

Vehicle  class-based 

New 

U.S  CAFE 

Canada 

GHG 

5.3  Mt  reduction 

Vehicle  class-based 

New  and  in-use 

U.S  CAFE 

China 

Fuel 

L/100  km 

Weight-based 

New 

NEDC 

EU 

C02 

g/km 

Single  standard 

New 

NEDC 

Germany 

Fuel  and  C02 

km/L  and  g/km 

Single  standard 

New 

NEDC 

India 

Fuel 

km/L 

Engine  size-based 

New 

U.S  CAFE 

Japan 

Fuel 

km/L 

Weight-based 

New 

JC08 

Pakistan 

Fuel  and  C02 

L/100  km  and  kg/km 

Engine  size-based 

New  and  in  use 

JC  10-15 

South  Korea 

Fuel 

km/L 

Engine  size-based 

New 

U.S  EPA  City 

Singapore 

Fuel  and  C02 

km/L  and  g/km 

Vehicle  class  based 

New  and  in  use 

JC08 

Sweden 

Fuel 

L/100  km 

Vehicle  class  based 

New  and  in  use 

U.S  CAFE 

Taiwan 

Fuel 

km/L 

Engine  size-based 

New 

U.S  CAFE 

US 

Fuel 

mpg 

Single  standard  for  cars; 
size-based  for  trucks 

New 

U.S  CAFE 
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Fig.  31.  Comparison  of  international  fuel  economy  and  GHG  Standards  emission. 
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Fig.  32.  Comparison  of  international  fuel  economy  and  GHG  Standards  emission. 
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Fig.  33.  Map  of  Malaysia. 


samples  of  the  type  comparative  labels  in  Austria,  Denmark  and 
United  Kingdom  are  presented  in  Figs.  7-9,  respectively  [107]. 

The  sustainable  transport  team  at  the  Australian  greenhouse 
office  produced  an  information  type  comparative  label.  The  label 
indicates  the  vehicle  fuel  consumption  in  liters  per  100  km  and  the 
carbon  dioxide  emitted  by  the  vehicle  per  kilometer.  The  label  is 
shown  in  Fig.  10  [104].  In  Belgium,  the  Flemish  Institute  of  tech¬ 
nology  research  (VITO)  with  cooperation  of  the  Belgian  national 
government  introduced  information-only  comparative  type  fuel 
economy  label  which  indicates  the  fuel  consumption  of  a  vehicle  in 
liters  to  travel  100  km  and  the  amount  of  C02  emission  in  gram  per 
km.  This  label  is  shown  in  Fig.  11  [104].  In  Switzerland,  the  Swiss 
federal  office  of  energy  has  administered  a  category  bar  compara¬ 
tive  type  of  label.  It  is  a  simple  label  that  acts  as  approval  indicating 
the  fuel  consumption  in  liter  per  100  km  of  the  specified  vehicle 
and  its  corresponding  emission  in  gram  per  kilometers  endorsed 
by  the  Swiss  government.  The  label  is  presented  in  Fig.  12  [104]. 

The  transport  energy  use  division,  office  of  energy  efficiency, 
natural  resources  Canada  (NRCan)  and  the  federal  government  of 
Canada  introduced  an  information  only  fuel  economy  label  in  1998. 
The  label  shows  an  estimation  of  the  annual  fuel  cost  placed  inside 
a  fuel  pump  graphic  as  shown  in  Fig.  13  [104].  The  label  also  gives 
absolute  fuel  consumption  in  liter  per  100  km  and  mpg  for  the  city 
and  highway  driving.  The  design  of  this  label  is  similar  to  the  United 
States  label  as  presented  in  Fig.  14  [104]. 

In  Singapore,  due  to  the  government  concern  on  fuel  consump¬ 
tion  of  road  transport  emissions  associated  with  rapid  growth  of 
vehicle  number,  various  energy  efficiency  programs  and  recom¬ 
mendations  have  been  introduced  to  promote  clean  technology 
and  to  reduce  the  level  of  C02  and  S02  emissions  in  order  to 
protect  the  environment.  The  programs  were  announced  and  doc¬ 
umented  in  the  Singapore  Green  Plan  [108].  The  Singapore  Green 
labeling  scheme  in  association  with  the  national  environment 
agency  administered  the  fuel  economy  labeling  scheme  for  passen¬ 
ger  cars  in  2003.  The  sample  of  the  Singaporean  information-only 
comparative  type  fuel  economy  label  is  as  shown  in  Fig.  15.  The 
scheme  is  to  raise  consumer  awareness  of  energy  efficiency  of 
the  passenger  car.  The  fuel  economy  labeling  scheme  for  some 
other  countries  such  as  France,  China,  New  Zealand,  Chile,  Japan, 
India,  Finland,  The  Netherlands,  Portugal,  Germany,  Sweden,  Brazil, 
Korea,  Thailand  and  Spain  are  presented  in  Figs.  1 6-30,  respectively 
[102,104,109-116]. 

The  fuel  economy  labeling  and  GHG  standards  around  the  world 
are  presented  in  Table  2  [  1 1 7].  Table  3  shows  the  fuel  economy  label 
scheme  for  several  countries  [100,104,117-120]. 


A  number  of  different  test  procedure,  baseline,  and  approaches 
to  regulate  fuel  economy  and  GHG  emission  have  been  developed 
over  the  last  several  decades.  The  aim  of  fuel  economy  standards 
and  labels  are  different  in  stringency  depending  on  the  priorities 
of  the  regulating  body,  their  apparent  forms  and  structures  and  by 
how  the  fuel  economy  or  GHG  emission  levels  of  motor  vehicles  are 
measured  by  test  procedure.  Therefore,  it  needs  the  methodology 
to  compare  the  existing  fuel  economy  equally  since  different  parts 
of  the  world  use  different  type  of  test  procedure  in  determine  fuel 
consumption  and  GHG  emission.  An  and  Sauer  [121  ]  developed  the 
methodology  for  directly  comparing  vehicle  fuel  economy  in  terms 
of  European  style  (grams  of  C02  per  kilometer)  and  US  style  (miles 
per  gallon).  A  comparison  of  the  relative  stringency  and  implemen¬ 
tation  schedules  of  GHG  emissions  and  fuel  economy  around  the 
world  is  given  in  Figs.  31  and  32  [122]. 

5.  Fuel  economy  label  in  Malaysia 

The  energy  consumption  by  transportation  sector  alone  in 
Malaysia  is  accounted  for  about  36%  [123].  However,  the  country 
still  yet  to  have  fuel  economy  labels  for  motor  vehicle.  How¬ 
ever,  the  Ministry  of  Energy,  Telecommunications  and  Multimedia 
(METM)  administer  the  energy  commission  to  be  responsible  for 
the  implementation  of  an  energy  efficiency  program  in  the  coun¬ 
try.  A  voluntary  energy  label  for  refrigerators  and  freezers  has 
been  implemented  in  2004.  The  label  is  a  categorical  dial  type 
comparative  labeling  scheme.  It  has  a  square/rectangular  base 
with  a  semi-circle  or  “dial”  across  the  top.  The  “dial”  resembles 
a  speedometer  or  gauge,  the  further  advanced  the  gauge  is  in  the 
clockwise  direction,  the  better  the  product.  The  number  of  stars 
or  the  “grading”  numeral  on  the  scale  depends  on  the  energy  per¬ 
formance  that  the  model  is  able  to  meet  (there  are  five  rankings). 
With  the  Malaysian  government  joining  forces  with  United  Nations 
Economics  Commission  for  Europe  (UNECE)  in  the  global  harmo¬ 
nization  of  automobile  standards  implementing  WP53  label  to  car 
parts,  thus,  this  study  is  in  support  of  this  program. 

Malaysia  is  comprised  of  west  Malaysia  (Peninsular  Malaysia) 
and  east  Malaysia  (Sabah  and  Sarawak)  with  the  total  area  of 
330,242  km2  with  the  breakdown  presented  as  follows: 

Peninsular  Malaysia  131,703  km2. 

Sabah  and  Labuan  74,089  km2. 

Sarawak  124,450  km2. 

The  map  of  Malaysia  is  given  in  Fig.  33  [124]. 
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■  Motorcycles  ■  Pasenger  Cars  Commercial  Vehicles 
Fig.  34.  The  breakdown  according  to  vehicle  type. 

According  to  the  statistical  data  reported  by  the  population  and 
housing  census  2011,  the  total  population  of  Malaysia  is  around 
28.63  million  compared  to  18.38  million  in  1991  thus  giving  an 
average  annual  growth  rate  of  2.6%  in  the  period  of  1991  to  2000 
[125,126].  After  nearly  a  decade  of  strong  economic  growth  (annu¬ 
ally  average  of  8.7%),  Malaysia  experiences  a  hard  hit  by  the  regional 
financial  crisis  of  1997-1999.  The  economy  suffered  a  sharp  7.5% 
contraction  in  1998  but  rebounded  in  1999  to  grow  by  5.6%  [127]. 
In  the  40  years  thereafter,  Malaysia’s  economic  had  been  one  of  the 
best  in  Asia’s  territory.  The  country  developed  the  automotive  sec¬ 
tor  to  help  reduce  the  economic  dependency  only  on  rubber  and 
palm  oil,  and  to  avoid  having  a  huge  trade  deficit,  and  as  a  platform 
for  economic  development  [128].  The  automotive  market  is  dom¬ 
inated  by  national  cars  such  as  Proton  and  Perodua,  and  some  25 
other  manufacturers  [76].  In  Malaysia  around  89%  of  vehicles  use 
petrol  and  around  1 1  %  of  them  use  diesel  while  the  number  of  vehi¬ 
cle  has  an  average  annual  growth  rate  of  9%.  At  the  moment,  there 
are  about  20.2  million  vehicles  in  this  country  with  an  approximate 
vehicle  type  breakdown  presented  in  Fig.  34  [129]. 

In  Malaysia,  the  inspection  of  new  vehicles  is  subjected  to  the 
type  approval  inspection,  which  is  conducted  by  examining  the 
documentations  submitted  to  Department  of  Environment  (DOE) 
by  the  vehicle  manufacturers  or  assemblers,  and  for  in-use  vehi¬ 
cles  through  periodical  inspection,  which  is  to  be  conducted  at 
inspection  centers  [130]. 

Despite  being  self-sufficient  in  terms  of  oil  and  gas  needs  and 
being  a  member  of  the  Association  of  South  East  Asia  Nations 
(ASEAN),  Malaysia  has  always  given  a  high  priority  to  oil  secu¬ 
rity  and  emergency  preparedness  efforts.  This  explains  Malaysia’s 
commitment  and  ratification  of  the  ASEAN  Petroleum  Security 
Agreement  (APSA)  1986;  it  is  very  beneficial  to  introduce  the  fuel 
economy  label  for  motor  vehicles  in  Malaysia,  in  order  to  achieve 
the  solution  of  being  oil  dependence  which  always  ties  in  techno¬ 
logical  progress  such  as  developing  advanced  vehicle  technologies 
that  use  energy  more  efficiently.  By  taking  an  interest  in  the  fuel 
economy  label,  it  can  help  to  reduce  gasoline  and  diesel  con¬ 
sumption  growth  in  Malaysia,  reduce  GHG  emissions,  create  jobs 
distribution  widely  across  states,  industries  and  occupations,  pro¬ 
viding  awareness  to  customer  to  have  decision  power  to  purchase 
a  vehicle  with  a  higher  fuel  economy  and  create  incentive  for  motor 
vehicle  manufacturers  to  produce  cleaner,  and  more  fuel  efficient 
vehicles  in  the  future.  The  Malaysian  government  heavily  influ¬ 
ences  the  activities  of  the  domestic  automotive  manufacturers  and 
assemblers  because  as  a  developing  country,  Malaysia  believes  that 
a  strong  motor  industry  brings  employment,  technology  and  pres¬ 
tige  [128].  Furthermore,  many  sectors  in  Malaysia  will  benefit  from 
implementing  this  strategy.  Therefore,  this  work  aims  to  give  an 
initiative  for  Malaysia  and  as  well  as  to  other  developing  coun¬ 
tries  to  implement  fuel  economy  label  as  soon  as  possible.  A  huge 
saving  can  be  obtained  while  taking  the  advantage  of  advanced 
technologies  [131,132].  With  the  implementation  of  fuel  economy 


label  for  motor  vehicles,  consumers  can  be  educated  to  have  more 
information  in  purchasing  decisions. 

6.  Conclusions 

Nowadays,  the  information  plays  a  vital  role  during  purchasing 
selection  and  purchasing  procedure.  It  is  important  for  the  potential 
buyer  to  obtain  the  accurate  information  before  the  purchase  made. 
By  introducing  the  fuel  economy  label,  motor  vehicles  with  higher 
energy  ratings  and  most  competitive  price  are  more  likely  to  be  sold 
in  large  numbers.  Consequently,  inefficient  or  less  efficient  vehicles 
that  are  contributing  to  the  loss  of  the  country’s  energy  resources 
will  be  slowly  removed  from  the  market  place.  The  fuel  economy 
label  is  a  tool  that  promotes  the  distributions  of  more  energy  effi¬ 
cient  vehicles  upwards  by  presenting  sufficient  information  for 
the  potential  buyer  to  help  them  for  making  wise  decisions  and 
motivate  manufacturers  to  produce  vehicles  with  higher  ratings. 
The  present  study  shows  that  implementing  fuel  economy  label 
is  one  of  the  most  promising  strategies  to  reduce  fuel  consump¬ 
tion  growth  in  the  future.  Apart  from  consumers,  fuel  economy 
label  also  provide  great  benefits  to  the  national  economy,  natural 
environment  and  local  manufacture.  As  the  largest  car  producer  in 
ASEAN,  Malaysia  should  be  a  front-runner  for  high  efficient  motor 
vehicles  and  should  implement  the  fuel  economy  label  as  soon  as 
possible.  This  is  the  time  for  the  policy  makers  and  energy  planner 
to  consider  the  programs  as  the  top  priority  to  gain  an  optimum 
energy,  economic  and  environmental  impact. 
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